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R factor = 0.049; wR factor = 0.103; data-to-parameter ratio = 15.6. 



Monoclinic, P2 1 /n 
a = 3.7989 (13) A 
b = 24.334 (9) A 
c = 15.208 (6) A 
P = 93.035 (5)° 
V = 1403.9 (9) A 3 

Data collection 

Rigaku Saturn724 CCD 

dif fractometer 
Absorption correction: multi-scan 

(CrystalClear; Rigaku/MSC, 

2005) 

T min = 0.952, r m;lx = 0.975 



Refinement 

R[F 2 > 2a(F 2 )] -- 
wR(F 2 ) = 0.103 
S = 1.07 
3317 reflections 
212 parameters 
7 restraints 



0.049 



Mo Ka radiation 
IX = 0.25 mm -1 
T = 113 K 

0.20 x 0.18 x 0.10 mm 



14478 measured reflections 
3317 independent reflections 
2807 reflections with / > 2a(I) 
R in , = 0.056 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.30 e A~ 3 

A,o m i„ = -0.28 e A~ 3 



In the title compound, C 14 H 10 N 6 O2S, the dihedral angle 
between the pyridine and triazole rings is 3.21 (10)°. The 
molecule is significantly twisted about the N t — N b (t = triazole 
and b = benzylidene) bond [C-N t -N b =C = 151.64 (17)°]. In 
the crystal, molecules are linked by weak N— H- ■ -N hydrogen 
bonds, generating C(8) chains propagating in [101]. 

Related literature 

For further details of the synthesis, see: Wang et al. (2010). For 
the biological activity of related compounds, see: Liu et al. 
(2011). 




Experimental 

Crystal data 

Ci 4 H 10 N 6 O 2 S M r = 326.34 



Table 1 



Hydrogen-bond 


geometry (A, °). 








D-H ■ A 


D-H 


H- ■ A 


D- ■ A 


D-H- - A 


N3-H3/1---Nl i 


0.90 (1) 


1.96 (1) 


2.815 (2) 


158 (2) 



Symmetry code: (i) x + |, —y + \, z — \. 



Data collection: CrystalClear (Rigaku/MSC, 2005); cell refinement: 
CrystalClear; data reduction: CrystalClear; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXL97. 

This work was supported by the start-up foundation of 
Hunan Normal University. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB6570). 
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4-[(3-Nitrobenzylidene)amino]-3-(pyridin-4-yl)-l//-l,2,4-triazole-5(4/f)-thione 
T.-B. Li, M.-S. Yang and B.-S. Yin 

Experimental 

The title complex was prepared according to the literature procedures (Wang et ah (2010)). Colourless prisms were recrys- 
tallised from dimethylformamide solution at room temperature. 

Refinement 

All the H atoms were positioned geometrically (C — H = 0.93-0.97 A) and refined as riding with £/j S0 (H) = 1.2C/ e q(C) or 
1.5<y eq (methyl C). 



Figures 




(I). Displacement ellipsoids are drawn at the 30% probabil- 



4-[(3-Nitrobenzylidene)amino]-3-(pyridin-4-yl)-1H-1,2,4-triazole- 5(4H)-thione 



Crystal data 




Ci 4 H 10 N 6 O 2 S 


^(000) = 672 


M r = 326.34 


D x = 1.544 Mgm -3 


Monoclinic, P2\ln 


Mo radiation, X = 0.71073 A 


a = 3.7989 (13) A 


Cell parameters from 4572 reflections 


b = 24.334 (9) A 


6= 1.6-28.0° 


c= 15.208 (6) A 


|i = 0.25 mm 1 


(3 = 93.035 (5)° 


T= 113 K 


V= 1403.9 (9) A 3 


Prism, colorless 


Z=4 


0.20x0.18x0.10 mm 
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Data collection 



Rigaku Saturn724 CCD 
diffractometer 

Radiation source: rotating anode 
multilayer 

Detector resolution: 14.22 pixels mm" 1 
co and cp scans 

Absorption correction: multi-scan 
(CrystalClear; Rigaku/MSC, 2005) 
r min = 0.952, T max = 0.975 
14478 measured reflections 



3317 independent reflections 

2807 reflections with I> 2o(7) 
R int = 0.056 

9max = 27.9°, 0 m i n = 1 .6° 
h = -4^4 

k = -32^32 

/ = -19-»20 



Refinement 

Refinement on F 
Least-squares matrix: full 
R[F 2 > 20(^)1 = 0.049 

wR(F 2 ) = 0.103 

S= 1.07 

3317 reflections 
212 parameters 
7 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = l/[o 2 (F 0 2 ) + (0.0391P) 2 + 0.3217.P] 
where P = (F 0 2 + 2F c 2 )/3 
(A/o) max = 0.002 

Apmax = 0.30 e A~ 3 

Apmin = -0.28 e A~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement against ALL reflections. The weighted it-factor wR and goodness of fit S are based on F 2 , convention- 
al ic-factors R are based on F, with F set to zero for negative F 2 . The threshold expression ofF 2 > g(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 

x y z U iso */U a 

SI 0.79238 (13) 0.064958 (19) -0.05911 (3) 

01 1.3928 (4) 0.08135 (6) 0.49993 (9) 

02 1.2099 (6) 0.14915 (7) 0.41988 (12) 
Nl 0.0656 (4) 0.30533 (6) 0.24207 (10) 
N2 0.3124(4) 0.20542 (6) -0.04085 (10) 



^eq 

0.01910(14) 
0.0325 (4) 
0.0631 (7) 
0.0201 (4) 
0.0176 (3) 
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0.29021 (12) 


0.0186 (4) 


H14 
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Atomic displacement parameters 


(A 2 ) 














u 22 


C/ 33 


U 12 




U 2i 


SI 


0.0194 (3) 


0.0182(2) 


0.0198 (3) 


0.00006 (19) 


0.00267 (19) 


-0.00447 (1 


Ol 


0.0432 (10) 


0.0331 (8) 


0.0195 (8) 


0.0039 (7) 


-0.0132 (7) 


0.0013 (6) 


02 


0.1174(18) 


0.0204 (8) 


0.0460(11) 


-0.0044 (10) 


-0.0482 (11) 


-0.0003 (7) 


Nl 


0.0243 (10) 


0.0202 (8) 


0.0160 (8) 


0.0027 (7) 


0.0030 (7) 


-0.0009 (6) 


N2 


0.0213 (9) 


0.0165 (8) 


0.0150 (8) 


0.0000 (7) 


0.0015 (6) 


-0.0010(6) 


N3 


0.0231 (9) 


0.0172 (8) 


0.0108 (7) 


-0.0001 (7) 


0.0029 (7) 


-0.0004 (6) 


N4 


0.0163 (8) 


0.0149 (7) 


0.0118(7) 


0.0001 (6) 


-0.0009 (6) 


0.0009 (6) 


N5 


0.0183 (8) 


0.0190 (8) 


0.0114 (7) 


0.0024 (6) 


-0.0017 (6) 


0.0005 (6) 


N6 


0.0354 (11) 


0.0249 (9) 


0.0196 (9) 


0.0001 (8) 


-0.0082 (8) 


0.0013 (7) 


CI 


0.0266 (11) 


0.0173 (9) 


0.0171 (9) 


0.0038 (8) 


0.0016(8) 


0.0023 (7) 


C2 


0.0312 (12) 


0.0219 (10) 


0.0135 (9) 


0.0044 (9) 


0.0030 (8) 


0.0008 (7) 


C3 


0.0241 (11) 


0.0206 (10) 


0.0204(10) 


0.0050 (8) 


0.0003 (8) 


0.0006 (7) 


C4 


0.0239 (11) 


0.0194(9) 


0.0162 (9) 


0.0024 (8) 


0.0014(8) 


0.0022 (7) 


C5 


0.0135 (9) 


0.0164 (8) 


0.0158 (9) 


-0.0015 (7) 


0.0002 (7) 


-0.0003 (7) 


C6 


0.0155 (10) 


0.0153 (8) 


0.0144(9) 


-0.0010(7) 


-0.0011 (7) 


0.0008 (7) 


C7 


0.0132 (9) 


0.0184(9) 


0.0140(9) 


-0.0054 (7) 


0.0012(7) 


-0.0020 (7) 
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Geometric parameters (A, °) 




SI— C7 


1.6634 (19) 


Ol— N6 


1.226 (2) 


02— N6 


1.216 (2) 


Nl— C2 


1.334 (2) 


Nl— C3 
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N2— N3 
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N4 — N5 
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N4 — C7 
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CI— HI 
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C2— Nl— C3 
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C6— N2— N3 


104.61 (15) 


C7— N3— N2 


114.30 (15) 
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XT A P7 c 1 
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120.42(17) 


C10— C9— C8 
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119.6 
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119.6 
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121.1 
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Hydrogen-bond geometry (A, °) 

D—R-A D — H 

N3— H3A-N1 ; 0.90 (1) 
Symmetry codes: (i) x+1/2, -y+1/2, z-1/2. 
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